The SI Appendix includes Supporting Materials and Methods, Supporting Figs. S1-S6 and Tables S1 and S2 and Supporting References.
Molecular models of the predicted proteins were obtained at the Swiss-Model protein homology modeling server (11, 12) using related crystal structures, selected using the GMQE parameter, as templates (PDB entries 4BM1, 3FJW, 1QPA and 1B85 corresponding to Pleurotus ostreatus MnP4, Pleurotus eryngii VPL and P. chrysosporium LiPD and LiPA, respectively). All protein models had great quality taking into account the Swiss-Model parameters (good QMEAN and high GMQE). The electrostatic surfaces were computed with PyMOL v1.8 (Schrödinger LLC, http://pymol.org) using default parameters.
E. coli expression and characterization of the resurrected enzymes. After gene synthesis, the coding DNA sequences of the selected ancestors (CaPo, CaB, CaD, AVP-d, AVP-b and ALiP) and the extant PC-LiPA (JGI ID# 2989894) and TV-VP2 (JGI ID# 29236) were cloned into pET23b(+) (Novagen). The resulting plasmids were transformed into BL21(DE3)pLysS (ancestors and extant TV-VP2) or W3110 (PC-LiPA) as reported by Pérez-Boada et al (13) . The apoenzymes accumulated in inclusion bodies and, after solubilization in 8 M urea, the in vitro activation conditions of the ancestral proteins and extant TV-VP2 were optimizedincluding 0.16 M urea, 5 mM CaCl 2 , 15 µM hemin, 0.4 mM oxidized glutathione, 0.1 mM dithiothreitol and 0.1 mg/mL of protein in 50 mM Tris-HCl, pH 9.5 -while those reported by Doyle and Smith (14) where used for PC-LiPA. The active enzymes were purified with a Resource-Q column (GE-Healthcare) using a 0-400 mM NaCl salt gradient, 2 mL/min flow, in 10 mM sodium tartrate, pH 5. . These reactions were analyzed at 25 ºC and the optimal pH (determined using 50 mM Britton-Robinson, B&R, buffer, pH 2-10) and H 2 O 2 concentration (determined using 2.5 mM ABTS as substrate) for each enzyme (see Table S2 footnote).
To study the pH stability, the resurrected peroxidases were incubated in B&R buffer, pH 2-10, at 25 ºC for 4 h. The residual activity was estimated by the oxidation of ABTS (2.5 mM), with the activity after 1 min at pH 5.5 (25 ºC) taken as 100%. To study thermal stability, the enzymes were incubated in 10 mM acetate, pH 5.5, for 10 min in the range 25-85 ºC, to obtain the T 50 values (i.e. the temperature at which 50% of the activity was lost after 10 min incubation). The effect of temperature on enzyme (6 µM) circular dichroism spectra was addressed studying the changes at 222 nm from 20ºC to 95ºC, 30ºC/h, using a Jasco J-815 spectropolarimeter with a 0.01 cm path length quartz cell. T m represents the temperature at the midpoint of the unfolding transition in the thermal melting profiles. Fig. S1 . Frequency distribution of amino acids with different posterior probabilities (i.e. the probability that a hypothesis is true after the data have been analyzed) for the six reconstructed ancestral sequences (Fig. S2 ) from the evolutionary lines B and D (Fig. 1) . Most of the amino acids for each sequence have a posterior probability >0.95, showing the robustness of the sequence reconstruction. CaPo has a wider distribution, while for the other ancestors 80-90% of the predicted amino acids have a probability >0.95. The values in parenthesis represent the average probability for the complete sequences. 2+ -binding site (red), active-site histidines (purple), other active-site residues (gray), Ca 2+ ligands (green) and disulfide bonds (yellow) (15) . Boxes (bottom) indicate full conservation of the same (black) or equivalent (gray) residues, and partial conservation (white). Secondary structure (top) includes: α, α-helices; η, 3 10 helices; β, β-strands; and TT, strict β -turn. 
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